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Transformations Nucleaircs 

Radioactivite: 

^ ^ J^b ffcj1 ^ 1896 'aJU« Henry Becquerel 

—iJl r ' l i ii^ jnhj jJ W*^ L- iib^ ^\ l 1 jL>-jJ 

j-^ L^Lat^) ij ffn ji udLij 

( Pierre et Marie Curie) t^jU j ji^ ju ^ ^Liut l^\j^ cA^\^ ^ 

*1903 (Nobel) 

i *1C A~" (^^j 3t^JiJl) 4jLi^*oJt q\ t*'«,tyi. U\ 4'^)i 

l r» LlJL » ^^ ^La^l J o_i t<t^ ^ ^ 1 Lj \l a I" 

« ^^UUI iJltlCC J-rti ^1^) ^ ^ dj^Uri^t l.^Lo^J*a4>Jt |«.UJ.dJi3 ^ 


. ^He ^^.iJU^Jl 3 Ot 2 Uj-wj^ jiju-aj 

X (20000klII.S~^} D^j ^IjJLlI tijl ^Anu^Jt 

AJuJ^ CT^ 4i4JL4 ^IJ^b ^jUJI jj 

*4juaw4bl^ulr 

OC 

* ^ju^-i 

.4^Li/ 1 \ "S in L&jjj£:> P lIjL4^-ul>JI 

P” e9i]t^.dSi3 

. Je (positon) jo*^ 

P + gjUt^^dSaj 

^ ^J > ^ 0*"*^ 3^ o liiij lnLuL4^^ ^11> im] 4J3i^ j**Urfaj 

*|JU^ jj irn^ J 

ij Ij J Y j^uu J 

*Alji J 

Y £»ljlc^.!i£iu 


(Z,N) Segre Jy^: 9 jl>SLsil 

^5l^ ^JjaaCJ bjL^.i ) n'l 1 ;j1 \ g **^ 4aJ 3j n’t ill a ^ 3lj^l) dtjJJt 

-j^j-CAJl Y ^l*-iil J P jl (X ^ n J jl JL uoj (l 1 m »J 1 

1^ h\jj J—jJUj (ftj ai j ^_yJLi (ZjN) Ja {^j>,^“Lr>o 

*(Z,N) ^uLuLi 1^ ^ ti 

























Noyaux stables: ojuLiaJI 

—ut^Ji ajj —iVi j jac uj ^: Z < 20 - 

* ^ ^ j t il I i Lj .Mij-4 ^J L>Jt N Z 3^0 3 ^ 3 ^ ^ 1 3 J if I ^j 3 _So 3 

.f^Ne ‘ 2 /fe 

^ u 3^0 : Z >20 Jl >1 jj_a - 

(3^ m fU l JU^ijIu ^ ^ 

*JLjhJiU^ tN =Z 

3j n"iu i .q.3 l jL A<^ t Lr<u**j 

* (Zone de stabilite) ”jij-aijui^i 

Noyaux instables: ojuu^f >j^ 

.Cj rt~ l rrr 4 3l^ 82 I LbJJL£ 

* dA£^^ CJ^L^ T ^ ^ 

.LjLjJjJjAJI *M1~ I q t i jij jt"i jrj ^ 1 (JL>^ 5tjjJl " 

.(3 J' ^ jiift jt^J^i ^ U3^3j^ JJ 



./t’ 


_L 


itjLj^jjtaJI 5-aUj dJJ^ >^^' 1 ^ ^ ^'^3^S-^ (^*^1 ^ 

,p+ <U 3 ^ Jj^ AajLm j»‘Kl 513 II 1 : 03^j3J jl-L^l ^ djj^S^ ijrl! 2 ) 3 ^ 33 ^' J 3 >»^ 


Ip 


>« 


.(A>200 Cijjw s Ij n\l l AJ3j"lfl) 3JJt 3_- -w'l dl^iJl - 

• ( j* 3 j I 3 A 3l3j ) CC A^jji.-^ 1 ■ *'1 ^t'l jiit) il 3 jj( l*k;■'* 

: iZi^abu 

J o *'^ i t i l i ^^ i t k_3<iLst4J J 2 ^ I \> J c^ f 


^ U^^Th+^,He : JO- ^X^illY+^^He 

OC ji-^?« 

^Co ^“iW+>: JtJu ^^x^,/,r+> 

p” ji^ifi 

” +;e: Jii- ^_y+Je 

P“*" jlo-iSfl 

4itj^ (44^^S^r(-4) 5j|JL4 ilL>- ^ La^^ klJLJl SljJJl "1 

^jij_>Jl ^ 

^yLcl^pWf] ji tdjt-ilfl J^Jj SjJlJJl iiLLaJl 

'‘Y*^^Y + y 

2 Z ' 

y 3 ia*«xi 


5j1a 4>!1' ^L>ij1 (*) 449^1 j-^j^ * N ^ 










































Decroissance radioactive 

^ ^ L 4 L 4 J A^t ^ liir 3^ lit a ^ P ^ ^) ij ■UaI’aU c11SL.3jJ1 

• (cLaitu^iJl c3jlj.^l c^L>Jl) l^^lj^juaJl Jbjj.LLILj 

•dlSLoUl >±J^L>o A is >< 111 ^^ Jjk.>jLuAJ AjI^ AjlL^ j 
A n itioll N (t) ^JUlU J^jJl CiJjirt ^Ib J 

^ ^JlJI ^ AN bid .t = 0 A is >< 111 No ^^^IjlIj^I A^^ ^1 ^JL£ A^jid Ll^lii bj iLJuLnJi 

! ^Id c t + Atj t J^y*lS>> 111 AnA^ll ^^^1 

AN< 0 : ^ . AN = N(t+At) - N(t) 
•t A Is >< 111 ^ A,l-otJl ^ 3^^^1^^ Aniti4ll N (t) ^JUdl ^ ~ I LluiLlLo AN j^Sb j 

• At A^boJJl 3jL4il ^ ~ 

X. ^ 0 I C4^>» w AN — -A,. N(t). At I i-juiSb ciUJu ^ 

.s'^ ‘ min'i ‘ h"^ ‘ jour^ ‘ an’^ : a^ui ibijL^^b jjl^j j (j1s;311i CxjLj jl) ^Uaiifi iiui^ ^ X. 
IjJl 3-4 0,^^ Ji_>Jl bid w(S"^) ^ IjJ- 3-4 X b) AN = -X.. N(t). At 3 jLl3l 1I ^ I AiS_>»^L4 

.(s) 2Lbll]b 

I An-A^ll Aj^^I ^ ^bu^^l cluib jIjl3l4 A^j (^bJl J J^Lr^l ^ 


\5o 

"llRn 

236u 

92^ 

14^ 

0 I 9 IJI 

0,340 min-i 

0,18 jour ■* 

2,96.10-8an-i 

l,21.10-4an-i 

(X) ei«^;Ki 


t/A 
* dt 


^ + X-N = 0 : ^LUi J5LUb AN = -X. N. At AfliUlt ajU^ 
(jSLwJLt A^ ^ jj-L,tALiru» At j AN (jjSii ^L>tJi ^ 

• • A/ - "" ’ “ - 

+X. N = 0 I A-JITJI Ajtlt^liuJl aJ^ImJI J >1 *1 <JUJu j 
dlt 

I (^bJl n<i»yi ^^^^LdUUl l^l>» ^Unj j 


N(t) = No.e-^t 


.ii < Ml <ttl JJUtll Ng tlt J -' V 



: Swnia *lj£ Jol^ 

I 3.t^l ^1 A^LJI ^ ililS^LajiJl JJL£ A\iC bi .t.'i ^ 

A(t) = X.Ng.e->‘‘ : Ai4 j 


A(t) = X. N (t) : oi 1^1 


A = Ao. e-^* 


\ JL^ c Aq—X.. No I J 






























* djrVm. jf 1 1 li^LukjJ ^jjJLdjJl ^UJl JjJi^hJI ^_^laj|j 


■UI.V.II 

{^I 

IBq 

j U qTI ^.La IL 

10 Bq 

^ 1 4 Tt ^lip^JI IL 

1000 Bq 

70kg J^j 

2.109 Bq 

^ ig 



Constante de temps: x Ch>>J) 

4 4^QJt jk-4,4-^1 X ^jp^ jJl lIUjLj ^^ju 



0,37No 


• Nq ^ t ^ f i <^\ \ ^j_4 %63 ^ ^ A" 1 ^j. 34J^ ^ j J* ^ ^ ^ 

■ 't jj-aJJl OjIJ jjiw^ 

^ AIm j jifi ^^UiJ 4 U n'l ^1 S * “ 

,t = 0 ^ (A(t) jt) N(t) ^1^1 

^0 ^J^ %37 iSS^ ^ y^ J-* " 

.0,37 No 


Demi-vie ity^jAsaiJ^ 

cf'~ ^ ^ J * ^3 ^^ 3iA^I <ti a (^ 1 ^ 2 ) ji.^jlIi ^ ^ ^ 1 

t^O ^—Lap>JJ( ^ id—1^1 ^ ' 

p Ii i iij d UJ La JJt ^0^1 jl {llLajMl I* t 

.(j^l 

A(U) = 4 ji N(t,0= ^ :utcfl 

2 2 

•X9ti«Oii«5UJI 

N(ti/2) = ; Lfljjju UjoJ 



N(ti/2)=No.e-^*- :o? 


No. 


1 


p"^t]y2 , , 

e 2 


■611 (c '^)—Cni ^> “X,. ti/2 —"CnZ * ^ '■ a j 


ti/2 = T. /«2 


:-3’ 


‘■1/2 : 


£n'l 


u^! 





























>aaJI.^ 

guuJI 

2,4x10'' ans 

94 ^ M 

7,2x10® ans 

rajj 

92^ 

5730 ans 

14^ 

6'-' 

30 ans 

'lies 

270 jours 

2.Co 


: ^biii^i ibLiuJI ^L 2 ^ 9 ^dj 
: iilMM^i *1 

1 < i 111 " ^ wUjIj U-dl rt i ^ I L^l -jJ-c YLljirti iii,tjf! l-lH. j P ^ P* , OC ojl>iJ 

J- J r ^ L3^1 Cii£.{A — iS^S^ L>i U^ 4UJ^^1 dUi ^ s i |iwuky>i.j 

ujUfcjjAj J ADN 

^ ^ 3^^iju^s 41C i^J \ J '^ ^^ ^iXa. (.LulL^a L-i;^„L^^ . t-% L * t l 

; ^2 

t jL-i^l ^ ^ ^jbjl t ^iJUJi ^ 4ji—^ y 1 J^L^yVi^l 

F ?^"1 U j i.4.aLuf^U 


: a2ik - im 

ft! iSj3j^ 4 JLISJI j ^LLaJt Ji^iS^t 4-§M^ ^jjl 

^ 1 4 j . r^i.u i '-bjiiLUl 1905 (Albert Einstein) 

I ^ t^J (jjl ^ J^£t3> 4 AI 1 



^nergie de liaison : 0 I 9 III ^ a 2 LL 

: ol^Ut aII£ ^ ,j^l .1 

A ** 

(A-Z) j 

nix = Z.nip + (A-Z).mn : iJUJi 5 )jLlu^i i3i>ij nix jl 

























^ ^ ) * 1*^*^ L^j^ nin ^ trip ■ Lr.i.,t->' 

4 X 4^3 1 ^] jLJtXt ihXJj ^ ^ i^ ti ^jJJ 

>A.l^^LuJI j J ^j..r 

^jjLA Atn ^ ^"Cti ^ tr^u ^ 

: >2 nXJ1 

m = Z.mp + (A-Z).mn - mxA 

:^^l uUq a 

^j * ^ ^ 31 jJiJ i-jLJo 4^111 ^Li^i 31 ^3J XajjJI 

pilii^sLiiJl j L^Lj■ ;i 1" ^ M ^1 L^CjC^~i 

■ I—jutSLi (.XdLUl ,lki A^\i j 

= Z.mp.c^ + (A-Z)mn. c^ 

^ 

lZjQjlJ^^^jJ 1 ^ 1" lZjIj jtJ^JJ 1 ^ 1" XdUa 

■ 3ljJLl1 4^.jj X§Ua ^ ^ *~ * dJuo ^ 

Ef = [ Zmp + (A-Z)mn j. c2 - m^.c^ 

Ej =Am. c^ 

: aH^JI 9 asujt 00 ^ 9 .3 

• A^UsaJI ^ j SL La J^ OSf JiL w JI ^Jh^jCmaj 

leV~l,6 xlO'^^J iJtaJjsojjJtsJSi- 

lKeV==l,6 XIO-I 6 J : iaJ^aojj^! " 

lMeV~l,6 X10-13J : li^i- 

l ^ A- U lSUI (Iiljjjl j (j.ul^J AdiiaL^ la!= 

lu= 1,66054. 10*27 kg 


mx.c2_ + Et 


^ A 3l^^-Ul AiX^a ^ ^ 




l^nergie de liaison par nucleon: 09 ^ 1 ^ *4 

31^X11 ^ ^ 1^=^ 331^XJI Xajj <3^53 

.J^l 

31 jj iXa-jj 4^jL_uJ t JLL^iI Jj ' '■ ^ j 

^jL_uij L^Xu 174355 McV 921/ 

.47858MeV 2g-^*-Ub.L>Ji 3i^ ^ i^LLaJi 

ji31JJ [jl J-UllS 

* 26JUJL>Jl 3l^ Ij^j J 

^|^_4 . l I t ^ 11 A A t ^ ^ 11 ^ Ct 


































































aJut oLdLla l-l^hj tiLaJLo^ jj_o ^jLmJU 

::t^) 

. . .. . . .. .... . a ::.- ' 

^jpLcLuJI ^_yS \j\jJLiMi\ 

J-Ul S^ I i ^- t JcAJjJt ^^lla " I 'll ^ ^ ^ Ijtjp^JUMl Si ^JlII 

ji lrifM > yt * —sUaJl ^_5JI^ Jj j'l 0 


La fission nucieaire: ^9^1 jlkiu^l 

^LaJI i_djJc3 I Mi"i^ id ^ LJUjp^^a iUjUUi^ ljL^j^^uls^ CjLjjjSjjJI 

Ajjj) (jpUi J jiin> 11 CjIjj^^I J,fljCuuJ *1932 aJl^ dbjjLi 

j1 ^ rM >1 ^j i.ll]S 01 ^ ^235 w4.uLu4 t j^jd^uLcaj L'*JL^;ft^ 

IUjL*- 4 U^ wUjjj^l ^J__4 >?>^ cj—*! 51>_J 

* ^[jULlIIIUI ^1_u£L4-4J1 ^L1^l4^ ^ I 

oW^^?7-^‘g/+5r+3>+Y 

^u+^U^^Sr+^^Xe+2^,n+y 

O j < ^ ^^ ^ U 51^ (jii— ujpSji) jLUta«4ij| <U.y_^ J it\M iS3^ (J^LSj ^ jl W i ,7 t}^\ 

*S1jJJb ^JLud 



ia fusion nucieaire: 4599UI 

I JjL^M J^Ldj ^ ^L-4jQ^1 

i IM J ^ J i j^JpjUI^ j^lATlJl 

I *A^lb jiJj.p>tJ ^j 4 St ^ 

I 2 

i jH j:L»JUl J^bu j.Juu J 

I ^>^^0 jHj ((»>-jjjA?^') 

^J-jl ^ ^ ^ ^_^^C^LUt 

: uu 


jiu-bi 






^1 ^ 






